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I. INTRODUCTION
December 2017 marked a milestone in the short history of virtual currency. On Friday, December 1, 2017, the Chicago Mercantile Exchange Inc. ("CME") and the CBOE Futures Exchange ("CFE") self-certified new contracts for cash-settled bitcoin futures products. 1 The selfcertification process allows designated contract markets ("DCMs") to list new derivative products one day after submitting in writing to the Commodity Futures Trading Commission ("CFTC") that the product complies with the Commodity Exchange Act ("CEA") and CFTC regulations. 2 Bitcoin first came under the CFTC's remit in 2015, when the agency determined, in an order against Coinflip, Inc., that bitcoin-and by extension all other virtual currencies-met the definition of a commodity under the CEA. 3 The CFTC has jurisdiction over commodity derivatives, but they do not oversee commodity "spot" or cash markets, except in Early bitcoin derivatives had limited appeal because they were illiquid, due in part to their bespoke features and the fact that they traded on venues that were relatively new and unknown, resulting in low trading volumes. In addition, access to early bitcoin derivatives was primarily limited to wealthy investors. When bitcoin futures launched, every investor now had access to a liquid product that traded on two of the world's largest futures exchanges 9 and that could be bought and sold through online retail brokers like E-Trade and TD Ameritrade. 10 The latent demand for bitcoin futures revealed itself when CFE launched their contract on December 10, 2017. CFE was forced to halt 4. CFTC jurisdiction is also implicated when a commodity is offered for trading on a margined, leveraged, or financed basis. See LABCFTC, A CFTC PRIMER ON VIRTUAL CURRENCIES 11 (Oct. 17, 2017), https://www.cftc.gov/sites/default/files/idc/groups/public/documents/file/labcftc_primercurrencies100417.pdf.
5. The U.S. Department of the Treasury's Financial Crimes Enforcement Network ("FinCEN") does consider "administrators" and "exchangers" of convertible virtual currencies to be money services businesses subject to regulations implementing the Bank Secrecy Act. See FIN. CRIMES ENFORCEMENT NETWORK, APPLICATION OF FINCEN'S REGULATIONS TO PERSONS ADMINISTERING, EXCHANGING, OR USING VIRTUAL CURRENCIES (Mar. 18, 2013), https://www.fincen.gov/resources/statutes-regulations/guidance/application-fincens-regulations-persons-administering.
6. An "eligible contract participant" is a type of sophisticated trader, which includes various financial institutions and persons, with assets above specified statutory minimums. See 7 U.S.C § 1a(18)(A)(iv) (2012).
7. See LABCFTC, supra note 4, at 12. 8. See LABCFTC, supra note 4, at 12. 9. CME is the world's largest futures exchange by volume and CBOE Holdings is the fourth largest. See Largest Derivatives Exchanges Worldwide in 2017, by Number of Contracts Traded (in Millions) , STATISTA, https://www.statista.com/statistics/272832/largest-international-futures-exchanges-by-number-of-contracts-traded/ (last visited Nov. 2, 2018) . 10 . On their website, Cboe provides a list of brokers that offer trading in their futures contract. See CBOE, XBT-CBOE BITCOIN FUTURES, http://cfe.cboe.com/cfe-products/xbtcboe-bitcoin-futures (last visited Jan. 22, 2019).
trading two and a half hours after trading opened, when the futures price rose by 10% and tripped the exchange's automatic circuit breaker. 11 The first few days of futures trading saw the one-month contract trading for approximately $1,000 more than bitcoin's spot price. 12 This meant a riskfree profit could be had by borrowing to buy one bitcoin while simultaneously selling a future; then in one month, you would sell the bitcoin and deliver the cash to settle the future. 13 Whenever the futures price trades above the spot price for any asset, it typically indicates that there are costs associated with holding the underlying asset, but bitcoin is a digital asset that is theoretically costless to hold. 14 The introduction of CFE's contract coincided with the largest one-week price increase (in dollar value) in bitcoin's history, with the price rising from $15,168 on December 10, 2017, to an all-time high of $20,089 on December 17, 2017 15 -the day CME launched their futures contract. Bitcoin euphoria came to an abrupt end post-CME contract launch, and by year-end 2017, bitcoin was trading at $14,156. 16 Researchers at the Federal Reserve Bank of San Francisco have attributed this rapid decline in bitcoin's price to the presence of speculators utilizing 11. Rob Urban et al., Bitcoin Futures Deliver Wild Ride as Debut Brings Rally, Halts, BLOOMBERG (Dec. 11, 2017), https://www.bloomberg.com/news/articles/2017-12-10/bitcoin-futures-trading-opens-bringing-crypto-to-wall-street.
12. See, e.g., Matt Levine, Bitcoin Arbitrage and Tax Math, BLOOMBERG (Dec. 12, 2017), https://www.bloomberg.com/opinion/articles/2017-12-12/bitcoin-arbitrage-and-tax-math (discussing the arbitrage opportunities in the early days of bitcoin futures trading).
13. Your risk-free profit would be the price at which you sold the future minus the price you paid for the bitcoin plus any borrowing costs. See, e.g., Matt Levine, Bitcoin Futures and Banky Thoughts, BLOOMBERG (Dec. 11, 2017), https://www.bloomberg.com/opinion/articles/2017-12-11/bitcoin-futures-and-banky-thoughts (discussing how you would profit off the difference between bitcoin's spot price and the future's price).
14. For instance, oil futures often trade above the spot price for oil because it is costly to store oil. Because bitcoin is a digital asset that is theoretically costless to hold, the arbitrage opportunity must be due to other factors. The primary explanation is that investors want exposure to bitcoin without having to acquire it and they are willing to pay a premium to own the futures contract (another contributing factor is that there are significant frictions in the market which prevent arbitrageurs from capturing the risk-free profit). Running a node on the bitcoin network requires a fairly high level of technological sophistication and the ability to keep your private key-a string of alphanumeric characters unique to each user-secure. Lacking such sophistication, many bitcoin holders chose to store their bitcoin in digital wallets or online exchanges, which are frequently hacked, resulting in the irrecoverable theft of customer bitcoins. See Levine, supra note 13.
15. All bitcoin price data in this Article comes from CoinMarkepCap. COINMARKETCAP, https://coinmarketcap.com/currencies/bitcoin/historical-data/ (last visited Jan. 22, 2019).
16. Bitcoin would continue to decline throughout 2018, and ended the year trading at $3,742. Id. bitcoin futures to bet against bitcoin. 17 Prior to bitcoin futures, these pessimists "had no mechanism available to put money behind their belief that the bitcoin price would collapse." 18 Others have pushed back on the idea that bitcoin futures materially impact the price of bitcoin, 19 noting the limited open interest in the contracts and the fact that the contracts are cash settled, 20 meaning no actual bitcoins are exchanged. While it is difficult to know the precise impact cash-settled futures have on bitcoin's price, it is clear from early experience that bitcoin futures serve primarily as a means to speculate on the price of bitcoin and not as a true hedging instrument. This outcome was widely anticipated at the time bitcoin futures were launched, and led many market participants and observers to question why the CFTC allowed bitcoin futures to come to market. 21 The CFTC responded by noting that Congress established the self-certification process and they had limited grounds for halting a self-certification-none of which were met in the case of bitcoin futures. 22 This Article challenges the CFTC's assertion that CME and CFE met all the requirements to self-certify bitcoin futures contracts. CFTC regulation requires that any new contract not be readily susceptible to manipulation, but a careful review of the record indicates that bitcoin futures are susceptible to manipulation because the bitcoin spot market can 18. Id. 19 . Chris Concannon, president and chief operating officer at Cboe Global Markets, Inc. said: "While we are excited about our recently launched Bitcoin futures, the notion that they have materially affected the bitcoin price overstates their influence and ignores other critical facts. Our strict position limits and the limited open interest in our May and June settlements, suggest that the fall of Bitcoin can be more easily explained by other factors such as the recent regulatory scrutiny around the globe, steps by government tax collectors, the rise of other cryptocurrencies, and declining media interest in the asset." Oscar Williams-Grut, Bitcoin Futures Could be Hurting Bitcoin' be manipulated. In reviewing the contracts leading up to their self-certification, the CFTC ignored underlying dynamics in the bitcoin spot market and chose to exclusively focus on the ability of the contracts themselves to be manipulated. This Article casts doubt on the notion that a futures contract can be resistant to manipulation when the asset underlying the contract is readily manipulated.
In asserting this contention, the Article will proceed as follows. First, in Part II, it traces the evolution of the new product approval process for derivatives. 23 It describes how common law considered derivatives to be speculation (and akin to gambling), and therefore prohibited legal enforceability of derivatives contracts. This pushed derivatives speculation onto private exchanges that enforced the contracts through a system of rules and requirements on exchange members. Private exchanges were essentially free to determine their own rules until 1974, when amendments to the CEA required the CFTC to approve all new exchange rules pertaining to the "terms and conditions in contracts of sale."
24 This affirmative process lasted until 2000, when the Commodity Futures Modernization Act ("CFMA") effectively deregulated the derivatives market and instituted the self-certification regime, which gave exchanges much greater freedom to list new derivatives products. Part II concludes by examining how the self-certification process was used to list bitcoin futures and the CFTC's review of these products leading up to their selfcertification.
Part III assesses the ability of bitcoin futures to comply with the CFTC's Core Principle 3:
25 "[t]he board of trade shall list on the contract market only contracts that are not readily susceptible to manipulation." 26 Because bitcoin futures are cash-settled, they can be manipulated if the reference rate used to price the contracts at settlement can be manipulated. The price of bitcoin varies depending on the exchange it trades on, therefore, CME and CFE had to carefully construct a reference rate for their futures contracts that could not be manipulated. CFE's futures contract relies on the Gemini Exchange's daily bitcoin auction to determine the contract's settlement value. However, Gemini lacks sufficient trading volume to facilitate price discovery and their daily auction often fails to clear a single bitcoin. CME calculates a bitcoin reference rate based upon 
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[Vol. 23 data provided by four "Constituent Exchanges." In their self-certification submission, CME noted two additional exchanges that are temporarily suspended from submitting pricing data-OkCoin and Bitfinex. The mention of these two exchanges should have been a red flag for the CFTC, as they both have a troubled history, especially Bitfinex, which has been accused of propping up the entire bitcoin spot market throughout much of 2017. 27 Not only did the CFTC fail to find fault with either reference rate, they also chose to ignore clear evidence of fraud and manipulation in the bitcoin spot market. The Securities and Exchange Commission ("SEC") took a different approach when reviewing a proposal for a bitcoin exchange-traded product and concluded that manipulation in the bitcoin spot market precluded any kind of exchange-traded product tied to bitcoin.
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Part IV assesses the impact of bitcoin futures on systemic risk. While the virtual currency market at present is not large enough to threaten financial stability, the introduction of bitcoin futures creates new interconnections within the financial system that could one day propagate systemic risk should the market continue to grow. Bitcoin futures pierced the previous barrier that had largely separated the virtual currency market from the regulated financial system. Now, large Wall Street firms offer their clients access to bitcoin futures, which trade on regulated exchanges and are cleared on systemically important clearinghouses. In addition, these parties may not fully understand the risks they are taking on due to bitcoin's novelty and complexity. The financial crisis of 2008 serves as a stark reminder of what can happen when seemingly sophisticated financial institutions trade complex derivatives.
Part V concludes by assessing the role of bitcoin futures in integrating the virtual currency market with the broader financial system and highlights several proposals for amending the new product approval process. 
II. NEW PRODUCT APPROVAL PROCESS

A. Historical Overview of U.S. Futures Regulation
In 1974, Congress passed the Commodity Futures Trading Commission Act, which overhauled the Commodity Exchange Act and established the Commodity Futures Trading Commission, granting the CFTC exclusive jurisdiction over futures trading in all commodities. 29 The CEA was designed to:
[d]eter and prevent price manipulation or any other disruptions to market integrity; to ensure the financial integrity of all transactions subject to this chapter and the avoidance of systemic risk; to protect all market participants from fraudulent or other abusive sales practices and misuses of customer assets; and to promote responsible innovation and fair competition among boards of trade, other markets and market participants.
30
The federal government has focused on preventing fraud and manipulation in commodity futures markets since futures trading first came under federal oversight in 1921 with the passage of The Futures Trading Act. 31 Concerns around fraud and manipulation are grounded in the common law, which differentiates between futures contracts entered into for hedging purposes and those used for speculation (referred to in the common law as "difference contracts"). 32 To differentiate between the two, courts looked to the intent of the transaction-if one of the contracting parties owned or expected to own ("take delivery of") the underlying physical asset or commodity, then the contract was deemed to be entered into for hedging purposes and was therefore legally enforceable. 33 On the other hand, a futures contract entered into for speculative purposesmeaning neither party owned or expected to own the underlying commodity-was deemed void and legally unenforceable. 34 The courts recognized that futures speculation created incentives for contracting parties to manipulate the price of the underlying assets. In addition, courts considered derivatives speculation to be nothing more than rent-seeking behavior that wasted valuable human capital and increased aggregate risk. In this sense, derivatives speculation was thought of as a form of gambling that created unnecessary risks, not only for the contracting parties, but also for society as a whole. Such risks included: "bankruptcies, defalcations of public officers, embezzlements, forgeries, [and] larcenies." 35 Because the common law prohibited legal enforceability of speculative derivatives contracts, a system of "private ordering" emerged that allowed derivatives speculators to enforce their contracts by trading them on private venues. 36 These private trading venues became the first commodity exchanges. Initially dominated by those with an economic interest in hedging a given commodity's price (farmers, merchants, millers), futures exchanges quickly became the domain of professional speculators, who were aided in their endeavors by the telegraph, which allowed them to easily place bets on future commodity price movements at venues across the country. While not enforceable by the courts, speculative futures contracts were enforced by the exchanges through the requirement that exchange members guarantee the performance of all exchange contracts. The exchanges ensured their members could uphold this guarantee by closely monitoring them and enforcing membership requirements such as owed on a speculative contract on the grounds that "[a]ll gambling is immoral" and leads to misery and suffering). Federal regulation of futures trading went through several iterations between the early 1920s and the establishment of the CFTC in 1974. 39 In addition to authorizing the CFTC to regulate private commodity exchanges, the CEA also codified and hardened previous common law rules by strictly prohibiting trading in "off-exchange futures" (or "OTC derivatives"). 40 This requirement meant that not only were off-exchange futures judicially unenforceable, but they were now illegal as well.
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B.
New Product Approval Pre-CFMA Futures exchanges establish rules that govern the terms and conditions of all futures contracts and the rights and duties of exchange members. Prior to 1936, exchanges were free to determine their own rules without government interference. 42 Upon passage of the CEA in 1936, all exchange contract rules, and changes to existing rules, had to be submitted to the Commodity Exchange Commission (the "Commission"), which consisted of the Secretary of Agriculture, the Secretary of Commerce, and the Attorney General. Although exchanges were required to submit rule changes to the government, the government did not have a right to disapprove of these rules, provided certain conditions were met.
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With amendments to the CEA in 1968, the Secretary of Agriculture was given the authority to disapprove rules containing "terms and conditions in contracts of sale to be executed on or subject to the rules of such contract market or relate to other trading requirements." 44 CEA amendments "suggests that this limiting language was incorporated for the purpose of distinguishing between market oriented rules and the many other rules adopted by exchanges to govern their internal, administrative, operational, or political life." 45 Thus, it appears that Congress's intent was to give the Secretary of Agriculture the authority to review, and if necessary, disapprove, rules related to contract terms and conditions and not the administrative rules governing exchange member behavior. 46 The Commodity Futures Trading Commission Act of 1974 transformed the new product approval regimen, amending the previous process (whereby a new contract could be disapproved of) to an affirmative process, whereby the CFTC had to approve new rules pertaining to the "terms and conditions in contracts of sale." 47 The amended CEA required the CFTC to process rule change requests within 180 days of submission and to approve proposed rules if they did not violate the CEA or the Commission's regulations. 48 This process remained essentially unchanged until passage of the Commodity Futures Modernization Act ("CFMA") in 2000. 49 Thus, from 1968 until 2000, the CFTC had the right to review, and disapprove of, contract market rules relating to "terms and conditions of sale." 50 The CFTC did not define "terms and conditions of sale" until it adopted former Regulation section 1.41 in 1983. 51 In that regulation, the CFTC defined "terms and conditions" as "any definition of the trading unit or the specific commodity underlying a contract for the future delivery of a commodity or commodity option contract, specification of settlement or delivery standards and procedures, and establishment of buyers' and sellers' rights and obligations under the contract." 52 Therefore, during the period of time when the CFTC reviewed proposed rule changes, rules that were operational or administrative in nature were 45 largely excluded from such review, including rules pertaining to margin levels.
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C. The CFMA's Impact on New Product Approval
The CFMA upended the previous system of new product approval by eliminating the pre-approval requirement and introducing a self-certification process that allows exchanges to place new rules into effect, including rules applicable to the terms and conditions of new contracts, almost immediately, provided the proposed rule adheres to CEA and CFTC regulations.
Self-certification allows designated contract markets 54 ("DCMs") to list any new contract for trading, and approve any new rule or amendment, by providing a written certification to the CFTC that the new contract, rule, or rule amendment, complies with the CEA and CFTC regulations. 55 Unless the CFTC finds the new product or rule change violates the CEA or CFTC regulations, the DCM may list the new product no sooner than one full business day following the self-certification. DCMs also have the option of voluntarily submitting new contracts for approval to the Commission.
The CFTC has established twenty-three core principles that must be met in order for an exchange to list a new contract. The core principles run the gamut from requiring exchanges to prevent manipulation in traded contracts to enforcing rules governing exchange member conduct. The CFTC has limited grounds for staying a new contract listing and may only do so when there are "novel or complex issues that require additional time to analyze, an inadequate explanation by the submitting registered entity, or a potential inconsistency" with the CEA or CFTC regulation. 56 As shown in Figure 1 , exchanges were initially hesitant to take advantage of self-certification. In 2000, nearly the same number of new products were launched by submitting them to the CFTC for approval (twenty-three) as were launched by self-certification (twenty-four). It wasn't until 2002 that exchanges began to make liberal use of the self-53. JOHNSON ET AL., supra note 24, at 503. 54. Designated contract markets (DCMs) are exchanges that may list for trading futures or option contracts based on all types of commodities and that may allow access to their facilities by all types of traders, including retail customers. See Trading Organizations, CFTC, https://www.cftc.gov/IndustryOversight/TradingOrganizations/index.htm.
55. 7 U.S.C. § 7(a)(2). 56. Id.
certification process, and the use of self-certification has continued to grow to the point where now, new contracts are introduced exclusively through self-certification. 
D. The CFMA's Legacy
The CFMA is commonly cited as a primary cause of the Global Financial Crisis (the "crisis").
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This criticism has focused on the CFMA's liberalization of the OTC derivatives market, which included overturning the prohibition on OTC derivatives, which had been in place since 1974. After the CFMA's passage, the OTC derivatives market 57. The data in Figure 1 quickly grew to the point where it posed a systemic risk. 59 When U.S. home prices began to decline in 2006, the OTC derivatives market served as a channel by which this systemic risk spread to all corners of the financial system. While the scholarly literature has focused on the CFMA's role in deregulating OTC derivatives, little attention has been placed on how the legislation upended the new product approval process for commodity derivatives.
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It is clear from Figure 1 that the self-certification process facilitated the launch of many new kinds of exchange-traded commodity derivatives. These contracts may have been less risky than off-exchange (OTC) derivatives, but this does not mean that they were well-understood by those who traded them. Therefore, by allowing a flood of new exchange-traded derivatives to enter the market in the run-up to the crisis, the self-certification process played a role in fostering financial instability.
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While post-crisis reforms in the U.S. and other developed countries have reduced the risks associated with OTC derivatives by mandating central clearing and post-trade transparency, the self-certification process remains in place.
E. The CFTC's Heightened Review of Bitcoin Futures
The introduction of bitcoin futures brought fresh attention to the self-certification process, which had largely avoided academic and press scrutiny. Many market observers and commenters were surprised to learn that futures contracts on a new and unique asset like bitcoin could be brought to market with no public input and limited regulatory review. To provide more clarity on the self-certification process and federal oversight over virtual currency, the CFTC took the unusual step on January 4, 2018, of releasing a background document titled: "CFTC Backgrounder on Oversight of and Approach to Virtual Currency Futures Markets" (the "backgrounder"). 61. The precise role the self-certification process played in contributing to the crisis is not known, but it is a question worthy of scholarly analysis. The CFTC acknowledged in the backgrounder that they have limited grounds to "stay" a self-certification and that in the case of CME's and CFE's self-certification of bitcoin futures contracts, these grounds were not met. The CFTC went on to defend their actions by stating: "[h]ad it even been possible, blocking self-certification would not have stemmed interest in Bitcoin or other virtual currencies nor their spectacular and volatile valuations. Instead, it would have ensured that the virtual currency spot markets continue to operate without federal regulatory surveillance for fraud and manipulation."
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The CFTC also acknowledged that they engaged with both exchanges in the period leading up to the self-certifications in a process they refer to as "heightened review."
64 Heightened review is a new process, without statutory basis, that the CFTC is using to review new virtual currency derivatives products. There is no mention of heightened review in CFTC documents or staff statements prior to release of the backgrounder, thus, heightened review appears to be a label the CFTC attached afterthe-fact to the process utilized with CME and CFE prior to the launch of their bitcoin futures contracts. The backgrounder lists seven specific elements to heightened review:
1. Derivatives clearing organizations ("DCOs") setting substantially high initial and maintenance margin for cash-settled bitcoin futures; 2. DCMs setting large trader reporting thresholds at five bitcoins or less; 3. DCMs entering direct or indirect information sharing agreements with spot market platforms to allow access to trade and trader data; 4. DCMs monitoring data from cash markets with respect to price settlements and other bitcoin prices more broadly, and identifying anomalies and disproportionate moves in the cash markets compare to the futures markets; 5. DCMs agreeing to engage in inquiries, including at the trade settlement level when necessary; 6. DCMs agreeing to regular coordination with CFTC surveillance staff on trade activities, including providing the CFTC surveillance team with trade settlement data upon request; and 7. DCMs coordinating product launches so that the CFTC's market surveillance branch can carefully monitor minute-by-minute developments.
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It is clear from the backgrounder and other public statements made by CFTC leadership, 66 that the CFTC viewed the introduction of bitcoin futures contracts as a positive development. The primary benefit, according to the CFTC, is that by requiring CME and CFE to enter into information sharing agreements with bitcoin spot market platforms and share their market insights with the CFTC, the CFTC will have greater visibility into the bitcoin spot market, which they do have the authority to police for fraud and manipulation. However, bitcoin spot trading is diffuse, and the exchanges that are sharing information with CME and CFE represent a small portion of overall bitcoin spot trading. 67 Therefore, the CFTC's visibility into bitcoin spot markets remains limited, and the introduction of bitcoin futures contracts may incentivize manipulative behavior in a spot market that is already ripe with manipulation.
III. MANIPULATION IN THE BITCOIN MARKET
A. Bitcoin Violates the Law of One Price
The key regulatory hurdle CME and CFE needed to clear in listing their respective bitcoin futures contracts was the CFTC's Core Principle 3: "[t]he board of trade shall list on the contract market only contracts that are not readily susceptible to manipulation." 68 The ability to manipulate a cash-settled futures contract depends on how easily the reference rate that is used to price the contract can also be manipulated. For instance, a trader seeking to profit off a long position in a bitcoin futures contract could place a large trade in the bitcoin spot market on the contract's settlement date, thereby pushing up the price of bitcoin and earning a tidy profit on the futures position. 69 This tactic, known as "banging the close," has a long history in futures markets 70 and has played a central role in several recent high-profile market manipulation scandals.
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Establishing the reference rate for most cash-settled futures contracts is relatively straightforward; the value of an S&P 500 futures contract is simply determined by the level of the S&P 500 index. However, determining the reference rate for bitcoin futures is challenging because bitcoin violates the "law of one price" -an economic principle wherein the price of an identical security or commodity should have the same price regardless of where it is traded. If you were to look up the price of bitcoin on five different exchanges, you would likely see five different prices. According to this law, price discrepancies should be eliminated by arbitrageurs buying bitcoin on the lowest priced exchange and selling it on the highest. In 2016, researchers from the Federal Reserve Bank of New York looked into why bitcoin violates the law of one price and came up with several answers. 72 One partial explanation is that bitcoin exchanges charge high trading fees, and sometimes fees for depositing or withdrawing fiat currency, and these fees eat into arbitrage profits. The researchers also found that on certain exchanges, it took five to ten days to deposit U.S. dollars into a user's account; should a trader seek to exploit an arbitrage opportunity by trading on an online exchange, they may not be able to execute their trade before the price of bitcoin moves against them. 73 To avoid this risk, traders can pre-fund their bitcoin exchange accounts, but this exposes them to the risk that the exchanges may be hacked and their funds stolen.
Because bitcoin lacks a universal price, CME and CFE needed to develop a reference rate for bitcoin futures that was resistant to manipulation. In their self-certifications, both exchanges spent a considerable amount of time explaining the construction and features of their reference rate and why they believe it cannot be manipulated. 
B. CME Reference Rate Constituent Exchanges
The CME bitcoin futures contract utilizes the Bitcoin Reference Rate ("BRR") as the unit of trade. The BRR is administered by Crypto Facilities Ltd. ("CF") 75 and is governed by an oversight committee (the "Committee"). According to Crypto Facilities, "[t]he role of the Oversight Committee is to provide an oversight function to review and provide challenge on all aspects of the methodology and calculation process and provide effective oversight of CF as the administrator of the Cryptocurrency Pricing Products." 76 CME has significant influence over the Committee because they hold two of the seven seats, including the chairmanship. The remaining Committee members include one representative from Crypto Facilities and four independent bitcoin experts.
77 Any member of the Committee may be removed, with or without cause, jointly by CF and CME. 78 As of October 11, 2018, the BRR is calculated based upon bitcoin transactions in U.S. dollars on four different exchanges: Bitstamp, GDAX, Itbit and Kraken (the "Constituent Exchanges"). In their certification, CME lists seven criteria that must be met for an exchange to become a BRR Constituent Exchange. 79 This includes a requirement that each exchange must account for at least 3% of total bitcoin versus U.S. dollar spot trading volume occurring on all Constituent Exchanges combined during each of the last two consecutive calendar quarters. 76. CRYPTO FACILITIES LTD., CME CF CRYPTOCURRENCY PRICING PRODUCTS OVERSIGHT COMMITTEE (June 7, 2018), https://www.cryptofacilities.com/cms/storage/resources/phpeqL79X.pdf.
77. In their self-certification CME states that the Committee meets once per quarter but the meeting minutes posted to CME's and CF's websites indicate that the first meeting in 2018 didn't occur until July. In 2017, the Committee did meet on a quarterly basis. See CRYPTO FACILITIES LTD., https://www.cryptofacilities.com/indices/XBT/USD/RR/days (last visited Jan. 11, 2019) (the site contains a list of all previous meeting minutes).
78. CRYPTO FACILITIES LTD., supra note 76. 79. Bowen, supra note 74. 80. The 3% volume criterion is not listed in the Committee's "Constituent Exchange Criteria" document but a representative from Crypto Facilities assured me via email that the minimum required volume contribution for any exchange to become eligible for potential inclusion is 3% of the combined total of all the existing exchanges and this information will be reflected in the next update to the "Constituent Exchange Criteria" document, which as of January 11, 2019, has yet to occur. See CRYPTO FACILITIES LTD., CME CF CRYPTOCURRENCY PRICING PRODUCTS: CONSTITUENT EXCHANGES CRITERIA (May 2018), https://www.cryptofacilities.com/cms/storage/resources/phpPo5sVo.pdf. [Vol. 23 In their certification, CME notes two additional Constituent Exchanges, Bitfinex and OkCoin, are temporarily suspended from contributing to the BRR due to "fiat transfer restrictions." 81 The Committee minutes from the September 2017 meeting indicate Bitfinex and OkCoin were "removed from the BRR in April 2017 due to transfer restrictions" which "currently persist."
82 While neither CME's certification, nor the Committee minutes, elaborate on what is meant by "transfer restrictions," there are numerous news articles from April 2017 that detail the difficulty Bitfinex and OKCoin customers were having in moving fiat currency into, and out of, their exchange accounts. In April 2017, Bitfinex released the following statement: "Beginning April 18, 2017, all incoming wires to Bitfinex will be blocked and refused by our Taiwan banks. This applies to all fiat currencies at the present time. Accordingly, we ask customers to avoid sending incoming wires to us until further notice, effective immediately." 83 OKCoin experienced a similar issue around the same time with their Taiwan-based intermediary banks.
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Bitfinex and OKCoin are two of the four largest bitcoin exchanges by dollar trading volume; 85 therefore, including both exchanges in the calculation of the BRR would help foster price discovery. However, there is no mention of either exchange in the December 2017 or July 2018 Committee minutes, so we can only speculate as to why they remain suspended from contributing to the BRR. While Bitfinex customers continue to experience delays with fiat currency withdrawals, 86 OKCoin appears to have cleared up their transfer restriction issues.
Beyond the transfer restrictions, both exchanges have experienced serious problems that have generated negative press coverage, much of which was publicly known when CME submitted their certification. Bitfinex has an especially troubled past. Bitfinex has also run afoul of applicable U.S. regulation. In 2016, the CFTC reached a settlement with Bitfinex over their practice of letting U.S. customers borrow funds from other users on the platform in order to trade bitcoins on a leveraged basis. 89 Because Bitfinex was not a registered exchange with the CFTC, and because the purchased bitcoins were never delivered to the purchasers but were held in deposit wallets owned and controlled by Bitfinex, the exchange was in violation of sections 4(a) and 4d of the CEA.
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Perhaps the most troubling aspect of Bitfinex is its association with the virtual currency Tether. Tether was established by the owners of Bitfinex and the two companies share a CEO. 91 Tether's value is pegged directly to the U.S. dollar, which the company claims is accomplished by keeping U.S. dollars equal to the market value of all Tether in circulation in reserve at all times. This claim has been under serious doubt for some time, and Tether has yet to provide any audited statements confirming the existence of U.S. dollar reserves.
92 They did attempt an audit to support their dollar reserve claim, but subsequently fired their auditor before a final report could be released. Beginning in April 2017, a pseudonymous character known as "Bitfinex'ed" began making credible 94 claims on social media and in blog posts that Bitfinex was creating Tether out of thin air and using Tether to push up the price of Bitcoin. Recall that April 2017 was also when Bitfinex was suspended from contributing to the BRR calculation, although the stated reason was due to transfer restrictions. Bitfinex'ed's allegations against Bitfinex picked up steam throughout 2017 and by the end of the year, stories alleging that Bitfinex was using Tether to push up bitcoin's price appeared in mainstream publications, including The New York Times and Forbes. 95 All of this was widely known by the time CME submitted their certification on December 1, 2017. While the certification makes clear that Bitfinex was "temporarily suspended" from contributing to the BRR, it makes no mention of Bitfinex's past problems. In fact, the certification seems to imply that Bitfinex will contribute to the BRR calculation once the "transfer restrictions" issue is resolved.
The mention of Bitfinex as a possible BRR Constituent Exchange should have been a red flag when the CFTC reviewed the certification. While there is no record of the CFTC expressing concern around the potential for Bitfinex to be involved in the BRR calculation, the CFTC was apparently interested in the role Bifinex and Tether may have played in manipulating bitcoin's price. In January 2018, Bloomberg reported that the CFTC sent subpoenas on December 6, 2017, to Bitfinex and Tether.
96
Bitfinex'ed's allegations were effectively proven in June 2018, when John Griffin and Amin Shams from the University of Texas-Austin analyzed data from the bitcoin and Tether blockchains and found that Tether had been used by entities associated with Bitfinex to prop up the price of bitcoin during periods when the price was declining.
97 Griffin and Shams note that their findings provide "substantial support for the view that price manipulation may be behind substantial distortive effects in cryptocurrencies. 
C. BRR Methodology
In their certification, CME states that the BRR "is in accordance with market best practices and IOSCO [(International Organization of Securities Commissions)] principles," yet they provide no detail on what these principles are or evidence that attests to their compliance. 100 IOSCO's "Principles for Financial Benchmarks" were released in July 2013, well before Bitcoin was on IOSCO's radar. 101 Furthermore, it does not appear that the BRR is in compliance with all nineteen principles. Principle 17 requires the benchmark administrator to appoint an "independent internal or external auditor with appropriate experience and capability to periodically review and report on the Administrator's adherence to its stated criteria and with the Principles."
102 There is no evidence that CME, CF, or the Committee conducted an independent audit of the BRR. CME believes the methodology used to calculate the BRR prevents any kind of manipulation. 103 The BRR is calculated daily and is based upon all bitcoin trades in U.S. dollars from 3:00 PM to 4:00 PM London time, across the four Constituent Exchanges. 104 The calculation methodology for the BRR is as follows: 4. The BRR is then calculated as the equally-weighted average of the volume weighted medians of all partitions.
105
In their certification, CME claims the BRR is resistant to manipulation: "[T]he index is calculated from a large number of trades observed during the calculation window. The combination of volume weighting of medians plus non-weighted partitions prevents manipulation in the reference rate. Ultimately, influencing the BRR would require significant trading activity on several exchanges over an extended period of time."
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To support their claim that the BRR cannot be manipulated, the CF and CME websites include a paper written in October 2016 by William J. Knottenbelt, Professor of Applied Quantitative Analysis at Imperial College London, and his former student, Andrew Paine, titled "Analysis of the CME CF Bitcoin Reference Rate and Real Time Index." 107 Knottenbelt and Pain conclude that "[t]he chosen specification makes the BRR highly resistant against manipulation."
108 It should be noted that Knottenbelt also serves on the BRR Oversight Committee.
D. CFE Reference Rate
The CFE Bitcoin Futures Contract ("XBT") is based on the auction price of Bitcoin in U.S. dollars on the 4 PM EST Gemini Exchange. Gemini is a full reserve exchange-meaning that all orders must be fully pre-funded with assets on deposit at the exchange. Because Gemini holds customer assets (both fiat and virtual currency) they sought, and received, a limited purpose trust company charter from the New York State Department of Financial Services ("NYDFS") in 2015. As a condition of licensure, Gemini is expected to comply with all the requirements of the NYDFS BitLicense regulatory framework, which was finalized in June 2015. 109 The BitLicense is a first in the nation licensing regime specifically for virtual currency businesses that are based in New York or serve New York customers. In the press release announcing the grant of Gemini's charter, NYDFS noted that they conducted a "rigorous review" of Gemini's application, which included a review of Gemini's "anti-money 105 The Gemini auction price is determined by "finding the price at which the greatest aggregate buy demand and sell demand from all eligible orders can be fulfilled; all continuous trading orders and auction-only orders are considered. The auction price then applies to all fills, allocated based on price-time priority." 111 Like CME, CFE's certification emphasizes specific qualities of the Gemini exchange and auction process that make it difficult to manipulate the XBT contract. The most convincing argument they make is that all Gemini orders, including auction orders, must be pre-funded. Presumably, a would-be manipulator would not go through the hassle of creating an account at Gemini-which requires a user to verify their identity-and then deposit fiat currency or bitcoin into their Gemini account, just so they could influence the Gemini auction price (if they did, it would be easy to spot).
While it may be difficult to manipulate the Gemini auction price, Gemini's low trading volume hampers price discovery for bitcoin and could potentially lead to settlement failure in the XBT contract. In their certification, CFE states that on "August 28, 2017[,] the 20-day moving average of the Gemini Exchange's market share in exchange trading in bitcoin in U.S. dollars was 12.8%." Considering their certification was filed on December 1, 2017, the reference to volume data on August 28 appears arbitrary. Time-series volume data from data.bitcoinity.org 112 indicates that the August date may have been cherry-picked. The site does not list 20-day moving averages, but historical data for the 30-day moving average reveals that Gemini's peak trading volume as a share of the market in USD, occurred in July (~15%) and August (~13%) of 2017. Trading volume on Gemini has steadily declined since then. On December 1, 2017, Gemini accounted for just 7% of the previous 30-days of bitcoin trading volume in USD, and that number has continued to come down, reaching 4.37% on October 11, 2018.
In addition to low trading volume on Gemini, the 4 PM auction volume is also disturbingly low. In fact, on many days, the auction clears no bitcoin-auction failure occurred six times in September 2018 alone.
113 If the Gemini auction were to fail on the final settlement date for a XBT contract, it would cause significant disruption because the contract's settlement value could not be readily determined. 114 So far, this has not happened, and should the auction fail on a contract settlement date, CFE would resort to the waterfall of possibilities listed in the contract specifications for determining final settlement value. 115 Gemini has been publishing their auction data since 2016, and the data reveals numerous auction failures since then (including many before CFE filed their certification on December 1, 2017). Yet, there is no indication the CFTC expressed concern around Gemini auction volume.
E. Manipulation in the Bitcoin Spot Market
CME and CFE took great care to construct a reference rate for bitcoin that is resistant to manipulation. Assessing the feasibility of reference rate manipulation is beyond the scope of this Article, but it is worth noting there have been no reported instances of manipulation to date. However, evidence of manipulation in bitcoin spot markets is quite clear.
While Bitfinex's use of Tether may account for much of the 2017 run-up in bitcoin's price, many of the more volatile days in bitcoin's short history can be attributed to hacks at virtual currency exchanges. According to the Wall Street Journal, since 2011, there have been fifty-six virtual currency exchange cyberattacks, resulting in $1.63 billion in losses.
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After each major hack, the price of bitcoin price dropped precipitously. There have also been several reports of manipulative trading practices in bitcoin spot markets, much of it driven by automated trading programs, or "bots."
117
In September 2018, the New York State Office of the Attorney General (the "OAG") released the "Virtual Markets Integrity Report" (the "Report") which looked into the transparency, fairness, and security of 114. Auction failure is only a problem when it occurs on a contract settlement date. For all other days, the settlement value of bitcoin futures contracts is determined by the midpoint of the final bid and offer in each respective futures maturity. See E-mail from Michael Mollet, Dir. of Prod. Dev., Cboe Global Markets, to Lee Reiners, Ex. Dir., Global Financial Markets Center (Aug. 18, 2018, 10:07 EST) (on file with author).
115. See, CBOE, SUMMARY PRODUCT SPECIFICATIONS CHART FOR CBOE BITCOIN (USD) FUTURES, http://cfe.cboe.com/cfe-products/xbt-cboe-bitcoin-futures/contract-specifications (the contingencies section details how final settlement value will be determined in the event normal settlement procedures cannot be utilized). virtual asset trading platforms. 118 The Report found that the virtual currency industry does not have "serious market surveillance capacities, akin to those of traditional trading venues, to detect and punish suspicious trading activity." 119 The Report also noted that few of the virtual currency exchanges that responded to the OAG's questions have formal policies in place that define "the types of conduct the platform believes to be manipulative or abusive, and outlining how such trading behavior is to be detected and penalized."
Furthermore, it has become increasingly clear that much of bitcoin's value-outside of mere speculation-is derived solely from its ability to facilitate criminal activity. In July of 2018, special counsel Robert Mueller indicted twelve Russian intelligence officials for allegedly attempting to influence U.S. elections in 2016. 120 The indictment notes that the conspirators used bitcoin to fund the purchase of servers, register domains, and make other payments "in furtherance of hacking activity."
121 According to the indictment, the "use of bitcoin allowed the Conspirators to avoid direct relationships with traditional financial institutions, allowing them to evade greater scrutiny of their identities and sources of funds." it is not the responsibility of DCMs [(derivatives clearing merchants)] or the CFTC to oversee on a daily basis every cash commodity market or make suitability judgments about the underlying commodity market and whether a futures contract should be able to be listed on it. Rightly, we are not overseeing cash markets and participants on a daily basis for abusive practices and risks. Every cash market underlying futures contracts can be manipulated. Gold, silver, FX, bitcoin cash markets, they can all be manipulated. However, making detailed judgments about 118 the level of manipulation, generally, in those cash markets, and if it is too little or too much to list a futures contract, is a different analysis from whether a futures contract is readily susceptible to manipulation.
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In reviewing CME's and CFE's self-certifications, the CFTC made clear that their sole focus was on the potential to manipulate the contracts in question. At the same MRAC meeting, Zaidi noted that "DMO's analysis of whether a contract is readily susceptible to manipulation from a futures contract listing standpoint, always ties back to the integrity of the futures contract and the settlement process."
124 The integrity of bitcoin futures contracts depends on the integrity of their reference rate; this is why CME and CFE, along with their constituent exchanges, expended significant effort in designing, implementing, and explaining their respective reference rates. However, if the entire bitcoin spot market can be manipulated, can a futures contract based on bitcoin truly be resistant to manipulation? By not intervening to halt the self-certifications, the CFTC seems to think it can.
F. The SEC Rejects the Winklevoss Bitcoin Trust
The SEC does not share the CFTC's indifference to manipulation in the bitcoin spot market, as they have repeatedly cited concerns over manipulability as a reason for rejecting applications to list bitcoin related exchange traded products ("ETPs"). 125 The Winklevoss Bitcoin Trust ("Trust"). 128 The Trust would hold bitcoins as an asset, and the bitcoins would be in the custody of, and secured by, the Trust's custodian, Gemini Trust Company LLC ("Custodian"). The Trust would issue and redeem shares 129 that would track the price of bitcoin on the Gemini Exchange.
130
BZX filed a petition 131 to have the ruling reviewed by the SEC, which the SEC granted and then sought public comments in support of, or in opposition to, the original order. Many market observers believed the review would result in a favorable outcome for BZX due to further maturation in the bitcoin market since their original filing, as well as the introduction of bitcoin futures contracts. However, the SEC once again disapproved 132 the proposed rule change due to its finding that the proposal did not comply with the Securities Exchange Act of 1934 ("Exchange Act") Section 6(b)(5), which, among other requirements, stipulates that the rules of a national securities exchange be designed "to prevent fraudulent and manipulative acts and practices" and "to protect investors and the public interest."
133
In their amended proposal, BZX highlighted multiple features of the bitcoin market and the Trust that make manipulation unlikely, all of which the SEC found unpersuasive. BZX argued that the large number of bitcoin trading venues, and continuous trading on these venues, make it difficult to manipulate bitcoin because "there is no single market-close for investors to attempt to manipulate." 134 The SEC disagreed, and also found the argument irrelevant because the value of the Trust's shares would be based off a single market-close event, the 4 PM EST Gemini 128. Any sort of investment vehicle that holds virtual currency and offers ownership interests in the vehicle will be considered a security subject to SEC registration unless it meets SEC exemption requirements. This is why the SEC must sign off before any sort of bitcoin, or other virtual currency, Exchange Traded Fund can enter the market. See SEC, STATEMENT ON DIGITAL ASSET SECURITIES ISSUANCE AND TRADING (2018), https://www.sec.gov/news/public-statement/digital-asset-securites-issuuance-and-trading (discussing the registration requirements for initial offers and sales of digital asset securities, pooled investment vehicles investing in digital asset securities, and secondary markets trading in digital asset securities).
129. The Trust would issue and redeem the Shares only in "Baskets" of 100,000 shares and only to "Authorized Participants," and these transactions would be conducted "in-kind" for bitcoin only. SEC Disapproval Order, supra note 28, at 3. The SEC also expressed concern over the low trading volume on Gemini. Historically, when an exchange attempts to list an exchange traded product in a market that is "not demonstrably resistant to manipulation,"
138 the SEC requires comprehensive surveillance sharing agreements between the exchange and a regulated market related to the underlying asset. While BZX claimed it had entered into a comprehensive surveillance-sharing agreement with Gemini, the SEC found Gemini's bitcoin trading volume and liquidity to be insufficient and that a person who sought to manipulate the ETP could do so by trading on other exchanges, thus rendering the information sharing agreement irrelevant. 139 Furthermore, because the Gemini auction price is used to determine the net asset value of the Gemini Trust, "which is publicly disseminated and which is the price used for creation and redemption transactions," low auction volumes make manipulation of Trust shares more likely. 140 Because the creation of one Trust share requires the Trust to purchase 1,000 bitcoin, the creation of a new Trust share could substantially increase the 135 price of bitcoin, and by extension a Trust share, assuming it is purchased on the Gemini exchange.
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G. Differences Between the CFTC and SEC When it Comes to New Product Approval
One explanation for why the SEC is concerned about manipulation in the bitcoin spot market, while the CFTC is not, lies in statute. The Exchange Act requires exchanges-in their role as self-regulatory organizations-to file any proposed rule changes with the SEC, who then must make an affirmative finding that the proposed rule change is consistent with the Exchange Act, and the burden of demonstrating consistency with the Exchange Act lies with the exchange proposing the rule change.
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This contrasts with the self-certification process, which places the burden of proof on the CFTC if they wish to prevent an exchange from self-certifying a new derivatives product.
The Exchange Act also mandates that the rules of an exchange be designed to prevent "fraudulent and manipulative acts and practices." 143 However, neither the Exchange Act nor SEC regulations differentiate between fraud and manipulation in the spot (cash) market and the market for the product the exchange is seeking to list through the rule change proposal (e.g., the Winklevoss Bitcoin Trust). Therefore, the SEC has taken a more expansive view of fraud and manipulation compared to the CFTC, which is only focused on fraud and manipulation in the futures market.
The SEC's broader view makes sense in light of the fundamental differences between the two products. Manipulating a cash settled futures contract requires the underlying reference price be manipulated, which is why so much attention was placed on the bitcoin reference rate for the CME and CFE contracts. Shares of a bitcoin ETP would be priced upon transactions in the open market, but the net asset value of the Gemini Trust that would issue the shares is based upon the 4 PM Gemini auction. Because the creation (redemption) of an ETP share requires the purchase (sale) of 1,000 bitcoin, any kind of manipulation in the bitcoin spot market, regardless of where it occurs, could influence the value of the 141. The bitcoins don't have to be purchased from Gemini, but if authorized participants are forced to source bitcoin from other venues, the prices may not be aligned with the Gemini auction. SEC Release No. 34-83723, supra note 132, at 39. ETP, which is why the SEC focused more broadly on characteristics of the bitcoin spot market.
144
The SEC did identify problematic features of the Gemini exchange and auction that are applicable to CFE's bitcoin futures contract but were ignored by the CFTC in their review. Because the net asset value of the Trust is determined by the Gemini auction, the creation and redemption of new Trust shares results in the purchase, or sale, of significantly more (1,000) bitcoin than typically trades on the Gemini 4 PM auction. Therefore, had the SEC approved the BZX rule change, the mere act of creating or redeeming Trust shares could have influenced the auction price and therefore the Trust's pricing. 145 This should have been a red flag for the CFTC, which knew that the SEC was reviewing the BZX proposal when they reviewed the self-certifications. If the creation and redemption of Trust shares could influence the Gemini auction, it could also influence the settlement value of CFE's bitcoin futures contract. The CFTC was fully aware there could one day be a bitcoin ETP, yet there is no evidence they considered the impact an ETP could have on the ability to manipulate bitcoin futures.
Many market observers think a bitcoin exchange traded product is inevitable, and already there are indications that the SEC is softening its stance. SEC Commissioner Hester Peirce released a public dissent following the SEC's most recent disapproval of the BZX rule change, in which she criticized the majority's excessive focus on the bitcoin spot market. 146 Peirce notes that the language of the Exchange Act states that "[t]he rules of the exchange" must be designed "to prevent fraudulent and manipulative acts and practices."
147 Commissioner Peirce believes this language requires a more narrow focus on the actual exchange rule(s) in question, in this case, BZX Rule 14.11(e)(4) which governs the listing and trading of commodity-based trust shares. 148 Peirce believes that this rule, coupled with BZX's role as a self-regulatory organization, is 144. This problem largely applies to any kind of exchange-traded product that is based on an illiquid asset. sufficient to prevent fraud and manipulation in the Trust shares. Peirce states that the "Commission steps beyond this limited role when it focuses instead on the quality and characteristics of the markets underlying a product that an exchange seeks to list." 149 Peirce's insistence that the SEC focus exclusively on the proposed product mirrors the approach taken by the CFTC. However, the Exchange Act language is more ambiguous than the CEA and CFTC regulations, therefore allowing for greater discretion in its interpretation by SEC commissioners. Specifically, the Exchange Act does not state where fraud and manipulation should be prevented. Such discretion leaves open the possibility for some form of virtual currency exchange traded product to enter the market in the near future, provided the SEC includes more commissioners who share Commissioner Peirce's views.
IV. BITCOIN FUTURES INTRODUCE SYSTEMIC RISK
A. Bitcoin Futures as Speculative Investments
Neither the CFTC nor the SEC considered the economic purpose of bitcoin derivatives in their respective reviews. 150 The CFTC acknowledged that even had it been considered, it would play no role in their decision-making. Speaking at the MRAC meeting, Amir Zaidi, the Director of the CFTC's Division of Market Oversight, noted that "[q]uestionable social utility and price valuations of a new asset class are not sufficient reasons for the CFTC to set regulatory policy."
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Although not required, CFE attempted to articulate the economic utility of bitcoin futures in their self-certification, stating that the contracts "could be used by a number of different groups for commercial purposes, including by bitcoin miners to hedge production costs, bitcoin merchant processors to hedge inventories, merchants that accept bitcoin to hedge bitcoin inventories, and holders of bitcoin that wish to hedge their bitcoin holdings."
152 While some within these groups may desire bitcoin futures for genuine hedging purposes, their numbers are far too small to warrant the development of a new futures contract. Furthermore, the public record shows scant evidence of commercial entities advocating 149. Peirce, supra note 146. 150. This is largely because the relevant statutes do not require them to. However, Section 6(b)(5) of the Exchange Act does require the rule of an exchange be designed to "protect investors and the public interest." This language is broad enough to allow the SEC to consider the economic utility of new products, but rarely do they do so. 15 U.S.C. § 78f.
151. TRANSCRIPT OF MARKET RISK ADVISORY COMMITTEE MEETING, supra note 123. 152. Product Certification Letter from Choe, supra note 74, at 4. [Vol. 23
for the creation of bitcoin derivatives products for risk management purposes. Bitcoin's limitations as a payment method are well documented: it is too volatile, transactions take far longer to process than credit card networks, and transaction costs are high compared to traditional payment methods. 153 Although exact data is difficult to ascertain, anecdotal evidence suggests that very few merchants accept bitcoin as payment, and for those that do, bitcoin constitutes a very small fraction of total sales volume.
It is clear that demand for bitcoin derivatives is coming not from merchants that transact in bitcoin, but from speculators that want bitcoin exposure without having to own actual bitcoin. 154 In their proposed rule change to list and trade shares of the Winklevoss Bitcoin Trust, BZX acknowledged the obvious: "The Shares are designed for investors seeking a cost-effective and convenient means of gaining investment exposure to bitcoin similar to a direct investment in bitcoin." 155 Given that activity in the bitcoin spot market is primarily speculative, it follows that any kind of bitcoin derivative would appeal principally to speculators. Many scholars have equated speculating in financial markets to gambling, 156 whose social ills have long been understood.
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Speculation in financial markets is made possible when two or more parties have different views about future economic events. Eric Posner and Glen Weyl argue that when parties act on this difference through financial speculation (gambling), it is welfare-reducing and contributes to systemic risk by increasing the overall level of risk in the financial system. 154. There are many reasons why an investor may avoid the bitcoin spot market: it's unregulated, exchanges frequently get hacked, private keys may be lost. See Levine, supra note 13 (noting the reasons why investors seeking exposure to bitcoin may prefer cash-settled futures to actual bitcoin). 155 158. This argument is premised on the assumption that market participants are risk averse. See Posner & Weyl, supra note 156, at 1309 ("[G]ambling may have some ancillary benefits in improving the information in market prices. However, it is overwhelmingly a negative-sum activity, which, in the aggregate, harms the people who engage in it, and which can also produce negative third-party effects by increasing systemic risk in the economy.").
Taking these arguments as given, this section assesses the other ways in which bitcoin futures contracts contribute to systemic risk, defined as the risk that a disruption in the financial system could impair all, or parts of, the financial system and potentially have negative consequences for the real economy.
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While there are a number of factors that contribute to the accumulation, materialization, and transmission of systemic risk, there is no universally accepted accounting of all these factors. 160 Rather than review the academic literature on systemic risk factors, the analysis below focuses solely on the factors that are most relevant to bitcoin futures.
B. New Interconnections and Risk Concentrations
Interconnections between various firms and markets in the financial system may allow systemic risk to accumulate and can facilitate the transmission of economic shocks throughout the system. 161 Interconnections between firms can take the form of "asset interconnectedness" and/or "liability interconnectedness." 162 Asset interconnectedness occurs when one or more financial institutions have direct credit exposure to a failed financial institution. Liability interconnectedness refers to the situation where a financial institution provides funding to other institutions and the withdrawal of that funding leads to a cascade of firm failures. Interconnections can also form between various markets and asset classes. For instance, derivatives can connect the regulated sector with the unregulated sector if the underlying asset is unregulated.
The introduction of bitcoin futures created new connections between firms and market sectors. Most significantly, it pierced the barrier that had previously separated the unregulated bitcoin spot market from the regulated financial system. 163 Not only did bitcoin futures expose two regulated futures exchanges to the risks associated with a new asset class, but they exposed Futures Commission Merchants ("FCMs") to these risks as well. FCMs solicit orders to buy and sell futures contracts from retail and institutional investors; margin and guarantee customer trades; and in some instances, extend credit to customers. The nine largest FCMs 164 are owned by firms classified as global systemically important banks ("GSIBs") by the Financial Stability Board.
165 Accordingly, bitcoin futures contracts transformed what was previously an unregulated asset class dominated by retail investors, into a lengthy intermediation chain that includes some of the world's largest exchanges, clearinghouses, and toobig-to-fail financial institutions.
Bitcoin futures also brought central counterparty clearinghouses ("CCPs" or "clearinghouses") into the bitcoin intermediation chain. A CCP interposes itself between counterparties to contracts traded in one or more financial markets-becoming the buyer to every seller and the seller to every buyer-thereby ensuring the performance of the contracts. 166 The use of central clearing expanded substantially after the financial crisis when G20 leaders agreed that "all standardized OTC derivative contracts should be traded on exchanges or electronic trading platforms, where appropriate, and cleared through central counterparties by end-2012 at the latest."
167 While the growth in central clearing has removed much of the counterparty credit risk associated with bilateral trading exposures that proved so detrimental in 2008, it has led to new concerns 163 . There had been other bitcoin derivatives prior to bitcoin futures but these were less liquid, lightly traded, and generally accessible to qualified investors only. See LabCFTC, supra note 4 (providing an overview of virtual currencies). that too much risk is concentrated at CCPs, 168 making them a potential source of systemic risk. 169 Not only do CCPs concentrate risk by combining the exposures of all clearing members on their own balance sheet, but they also form new connections due to the fact that other financial institutions may have relationships with CCPs as clearing members, custodians, settlement banks, credit and liquidity providers, and investment counterparties. 170 The fear is that problems at one or more CCPs could be the spark that allows systemic risk to travel throughout, and infect, the rest of the financial system.
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This fear is not unfounded. In August 2018, the Financial Stability Board, the Committee on Payments and Market Infrastructures, the International Organization of Securities Commissions, and the Basel Committee on Banking Supervision, released a report that assessed central clearing interdependencies utilizing data collected from twenty-six CCPs across fifteen jurisdictions. 172 The report found that the two largest CCPs accounted for nearly 40% of the prefunded financial resources, in the form of initial margin and default fund contributions, provided to all CCPs. 173 The report also found that eleven clearing members are connected to between sixteen and twenty-five CCPs. As the report notes: "This indicates that the default of a CCP's clearing member could result in defaults of the same entity or affiliates in up to 24 other CCPs." CME's bitcoin futures contract is cleared through CME's own clearing entity ("CME ClearPort") while CFE's contract is cleared through the Options Clearing Corporation ("OCC"). 174 Given bitcoin's novelty and unique risk characteristics, several members of these CCPsmany of whom are FCMs-expressed concern over the launch of bitcoin futures. In fact, upon initial launch, several FCMs, including those controlled by JPMorgan, Bank of America, and Citigroup, refused to offer their customers access to bitcoin futures due to concerns around client suitability and overall volatility in the bitcoin spot market.
175
Clearinghouse members also questioned the appropriateness of utilizing the self-certification process to list novel products like bitcoin futures. Shortly before the launch of CFE's contract, the Futures Industry Association ("FIA"), a global trade organization for the futures, options, and centrally cleared derivatives markets, sent an open letter to CFTC Chairman Christopher Giancarlo, arguing that the self-certification of bitcoin futures did not allow for adequate dialogue between regulators, exchanges, clearinghouses and clearing members. 176 The FIA's main concern is that clearing members who do not trade bitcoin futures may be forced to cover any losses-through guarantee fund contributions and assessment obligations-should a clearing member who does trade bitcoin futures default. The FIA believes "a public discussion should have been had on whether a separate guarantee fund for this product was appropriate or whether exchanges put additional capital in front of the clearing member guarantee fund."
177
Under CFTC Regulation 40.6, derivatives clearing organizations ("DCOs") are required to submit any new rule changes or rule amendments to the CFTC, which then has ten days to review the submission before the rule or amendment takes effect.
178 Furthermore, because CME has been designated as a systemically important DCO ("SIDCO") by the Financial Stability Oversight Council, they must provide the CFTC with sixty days' advanced notice of any proposed changes to its rules, procedures, or operations that could materially affect the nature or level of risk presented by the SIDCO.
179 Despite bitcoin's novelty, CME and the OCC proposed using their existing margin methodology for bitcoin futures. With no change to their margin methodology or to their existing risk management practices, there was no need to file a rule change. The clearinghouses' basic argument for not filing a rule change was that they have a long history of risk managing and margining volatile financial products, and that bitcoin futures did not present any unique risks they had not seen before. The CFTC agreed with this assessment despite clear evidence that bitcoin does present novel risks and a 2013 censure of the OCC's risk management practices by the SEC. 181 The CFTC even acknowledged that product novelty does not factor into its risk assessments. Speaking at the MRAC meeting in January 2018, Brian Bussey, the CFTC's director of the Division of Clearing and Risk ("DCR"), stated that DCR does not consider the "clearing of a new product standing alone as a change that could materially affect the nature or level of risks presented by a SIDCO." 182 The key challenge for both clearinghouses leading up to contract launch was establishing an appropriate margin methodology. CFTC regulation 39.13 requires initial margin to meet a 99% confidence level "based on data from an appropriate historic time period." 183 According to the CFTC, the initial margin requirements established by CME and the OCC for bitcoin futures approached the "100 percent confidence level based on available data that we have going back five years in Bloomberg."
184 Considering that bitcoin was less than ten years old at the time, and did not surpass the $1,000 price level until February 2017, five years may not have been "an appropriate historic time period." 185 Relying on recent data for risk models has a well-documented and problematic history. During the financial crisis, value-at-risk ("VaR") models for measuring investment-portfolio risk grossly underestimated risk in part by overly relying on data from recent periods of market tranquility. The consequences of recency bias in risk models revealed themselves again in February 2018. On February 5, a 4.1% drop in the S&P 500 led the Cboe volatility index (the "VIX") to spike after it had been at near record lows for several years prior. 186 The spike in volatility led exchange traded products ("ETPs") that bet against the VIX to lose more than 80% of their value and several of these ETPs were forced to shut down. 187 Trading losses associated with VIX products also led to a jump in margin breaches at the OCC. The OCC reported that the average size of traders' margin breaches jumped from $26,355 at the end of 2017 to $61.4 million in the first quarter of 2018, 188 prompting the CFTC and SEC to open an investigation into the OCC's margining practices.
It did not take long for bitcoin's limited price history to force changes in how bitcoin futures were margined. In conversations with the CFTC prior to self-certification, CME stated they had established a range of 27% to "the mid 30s" for initial margin on bitcoin futures. 189 The CFTC backtested the 27% figure and agreed that it met the 99% confidence level requirement, but significant upside volatility in the bitcoin spot market in the fall of 2018 led CME to settle on a 35% initial margin requirement by the time they submitted their self-certification on December 1, 2017. 190 Bitcoin's volatility reached record highs in December 2017, with the price rising from $10,859 on December 1 to $15,036 on December 10 (the date CFE launched their futures contract). 191 The jump in volatility compelled CME to increase initial margin requirements yet again, to 47%, on December 12, just five days prior to the launch of their contract. 192 Despite the ratcheting up of CME's initial margin requirement in response to increased volatility in the weeks leading up the launch of bitcoin futures, the CFTC maintains that the originally proposed 27% initial margin requirement "would have been within the confidence requirements of our regulations." 193 Bitcoin clearly has unique risk characteristics that, when coupled with a limited price history, makes managing related risk exposures challenging. While there has yet to be a known margin breach associated with a bitcoin futures position, there is no guarantee there never will be. If there is, financial institutions that previously thought they had no exposure to bitcoin may find that through bitcoin futures, they became enmeshed in a volatile, and largely unregulated, global asset class.
C. Complexity
The role of complex financial products in the 2008 financial crisis is well-documented. 194 Complexity allows systemic risk to accumulate in the financial system unnoticed by market participants and regulators. 195 In the run-up to 2008, many "sophisticated" investors purchased mortgage-backed securities and other securities tied to the housing market whose risk characteristics they thought they understood.
196 When housing prices declined, many of these securities defaulted or lost much of their value, and their investors were threatened with insolvency. In an effort to meet demands for more collateral, many of these investors were forced to liquidate additional assets, which led to further declines in asset prices (known as the "fire-sale" dynamic).
Bitcoin futures contracts are also complex. While futures contracts have existed for over 100 years and are a fairly straightforward product, bitcoin itself is a new asset class that is not widely understood.
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A 2018 survey of over 5,000 American adults found that 60% of respondents have heard of bitcoin while only 5% own bitcoin. 198 While this gap is likely due to a number of factors, a lack of understanding of how bitcoin works is certainly a contributor.
Adding to the confusion around bitcoin is the concept known as a "hard fork." 199 A hard fork is a permanent divergence from the previous version of the bitcoin blockchain; nodes running previous versions of the blockchain protocol will no longer be accepted by the newest version. systemic risk. In a March 2018 letter to G20 finance ministers and central bank governors, the Financial Stability Board acknowledged that "crypto-assets do not pose risks to global financial stability at this time." 207 The letter notes that the combined global market value of all crypto-assets was less than 1% of global GDP; "[i]n comparison, just prior to the global financial crisis, the notional value of credit default swaps was 100% of global GDP." 208 While the crypto-asset market may currently be too small to threaten financial stability, financial markets are not static. The virtual currency market has exhibited extraordinary growth and volatility in a short period of time. As of December 1, 2018, bitcoin's market capitalization was approximately $73 billion. 209 Although this is $156 billion less than what it was at the beginning of 2018, 210 it still stands in stark contrast to bitcoin's market capitalization on January 1, 2017, of approximately $16 billion. 211 Bitcoin futures contracts and other virtual currency investment products provide an opportunity for this market to grow further by bringing in new investor classes. Should the SEC ever approve a bitcoin exchange traded product, the virtual currency market would grow even larger.
The evolution of the mortgage-backed securities market may serve as a useful analogy when considering the potential for the virtual currency market to reach systemic proportions. The first mortgagebacked security ("MBS") was issued in 1968; it was privately issued but guaranteed by the Government National Mortgage Association ("Ginnie Mae"). 212 In 1971, the Federal Home Loan Mortgage Corporation ("Freddie Mac") issued its first MBS and ten years later, the Federal
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National Mortgage Association ("Fannie Mae") issued its first MBS.
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These initial issuances were simple pass-through securities, whereby investors would receive a proportional share of the monthly principal and interest payments from the underlying loans. It wasn't until 1983 that the first multiclass MBS, or Collateralized Mortgage Obligation ("CMO"), was issued by Freddie Mac. 214 The MBS market grew gradually over the next decade, to the point where in 1996, total MBS issuances were approximately $550 billion. 215 But then, the market began to grow exponentially, topping over $1.2 trillion in new issuance in 1998 and hitting a peak of $3.5 trillion in new issuance in 2003. 216 The growth in MBS paralleled, and contributed to, a growth in home prices that proved unsustainable. When the housing market collapsed beginning in 2006, it ultimately led to the near collapse of the financial system and a severe recession. The drop-in home prices revealed previously unknown connections between firms and sectors within the financial system. Many of these connections were formed by the purchase, sale, and repackaging of MBS.
It took decades for the MBS market to evolve to the point where it threatened financial stability. What began as a relatively straightforward product that was issued and guaranteed by government agencies or government-sponsored enterprises ("GSEs"), slowly morphed into a product with multiple, complex variations that involved GSEs, rating agencies, Wall Street firms, non-bank mortgage lenders, mortgage brokers and a diverse pool of investors that spanned the globe.
Ten years after bitcoin's launch, the virtual currency market has evolved in ways that even bitcoin's earliest and most ardent supporters would have had a hard time imagining. What will the market look like ten years from now? Of course, this question cannot be answered with any certainty, just as the future of the MBS market could not have been predicted with any certainty in the 1970s or 1980s. There are critical differences between the two markets that challenge an exact comparison. Most notably, the growth in the MBS market was encouraged and nurtured by the government, which viewed MBS as a tool to promote home ownership. 217 Virtual currency lacks such government support, and at present, serves no useful social function, except in limited circumstances. 218 Still, the virtual currency market will likely continue to grow-its exact pace unknown-aided in part by the creation of derivative products that will allow a greater number of investors to gain exposure to the asset class. This growth, when combined with the new connections that accompany it, will increase the systemic importance of the virtual currency market.
E. Procyclical Regulation
Procyclical regulatory policies and political economy are typically excluded from academic analysis around systemic risk factors. 219 While their exact relationship to systemic risk is difficult to quantify, the historical record demonstrates that periods of financial boom preceding a crisis are typically accompanied by government policies that amplify credit booms, facilitate the growth of new financial product innovations, weaken existing regulations, and allow for regulatory forbearance. 220 In essence, procyclical regulatory policies can create the conditions under which systemic risk is allowed to grow.
Bitcoin futures contracts were introduced in the midst of the longest bull market in U.S. history 221 and at a time when U.S. financial regulatory agencies were pursuing deregulatory policies in line with the stated goals of President Trump. In May 2018, the President signed the Economic Growth, Regulatory Relief, and Consumer Protection Act into law. 222 the bitcoin spot market. Had they broadened their review to include the spot market, they would have identified a market ripe with fraud and manipulation, and perhaps recognized that it is naïve to think a futures contract based on an asset that is prone to manipulation can itself be resistant to manipulation.
The CFTC also ignored the systemic risk implications of allowing bitcoin futures to come to market. Prior to bitcoin futures, virtual currency was largely owned and traded outside the regulated financial sector, and the risks it posed to the rest of the financial system were minimal. The launch of bitcoin futures enmeshed systemically important financial institutions, including broker-dealers, central clearinghouses, and futures exchanges, in a volatile and little understood asset class.
By not halting the self-certifications, the CFTC placed the regulatory imprimatur on an asset class that, at the time, was in the midst of a speculative frenzy and whose true value remains questionable. In so doing, the CFTC contributed to a rapid integration of virtual currency with mainstream financial markets and institutions. In August 2018, Intercontinental Exchange announced that it is forming a new company called Bakkt, whose aim is to clear the way for major money managers to offer bitcoin mutual funds, pension funds, and ETFs as regulated investments. 227 In October 2018, Fidelity also announced the launch of a virtual currency company to provide enterprise-grade custody solutions, a virtual currency trading execution platform and institutional advising services. 228 While these initiatives may have happened regardless, the introduction of bitcoin futures almost certainly played a role in accelerating their development.
The CFTC has defended their actions by noting that Congress promulgated the self-certification process and that unless it is changed, "the staff of the CFTC must work responsibly within the self-certification structure." 229 Such protestations ignore the significant discretion the CFTC maintains when approving new products, as evidenced by the fact that the CFTC "held rigorous discussions with CME over the course of and otherwise will not raise significant public policy concerns. 237 Posner and Weyl also advocate for a new product approval system that mirrors the approach the Food and Drug Administration ("FDA") takes for new pharmaceuticals. 238 Posner and Weyl's proposal consists of two parts. 239 First, the government would administer a test for determining whether a financial instrument is socially valuable or socially costly, with the latter being banned. 240 Then, it would require an FDA-like agency for financial derivatives to review and approve all new financial products before they enter the market. 241 Identifying, and advocating for, a revamped new product approval process is beyond the scope of this Article. The proposals put forth by Posner and Weyl, and Omarova, are worthy of serious consideration and an improvement over the current system. However, reforms need not be so drastic. Congress could simply eliminate the self-certification process and restore the pre-2000 product approval regime for commodity derivatives. Such a regime would require the CFTC to affirmatively approve new derivatives products and subject the agency to greater scrutiny and criticism should an approved derivative later produce widespread economic harm. Under these circumstances, the CFTC would be reticent to approve a complex new derivative that serves no economic purpose and contributes to systemic risk-like cash-settled bitcoin futures.
While it's probably too late to halt the flood of virtual currency derivatives, a new product approval regime based on pre-2000 principles could prevent future complex financial products from entering the market. For history tells us that, if left unchecked, needlessly complex products will inevitably make their way into our financial system.
